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(54) THIN FILM TEMPERATURE FUSE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film 
temperature fuse that ensures to cut off a current, and 
facilitates manufacturing. 

SOLUTION: An insulating spacer strip 1 has its both 
sides with electrodes laid thereon. A fusible alloy strip 3 
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is arranged on the both sides with its end soldered to the 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The thin temperature fuse characterized by for an electrode being laminated by both 
sides of a tabular insulation spacer, allotting the piece of a meltable alloy aslant to the end face 
of said spacer, and welding each end of the piece of a meltable alloy to the edge of each 
electrode. 

[Claim 2] The thin temperature fuse according to claim 1 with which the full length or the 
welding part of each electrode edge neighborhood where each end of the piece of a meltable 
alloy is welded is projected rather than the end face of the tabular insulation spacer. 
[Claim 3] The thin temperature fuse according to claim 1 with which the edge of each electrode 
with which each end of the piece of a meltable alloy is welded is cut except for the piece 
welding part of a meltable alloy. 

[Claim 4] The thin temperature fuse according to claim 2 with which a piece-like projected part 
is prepared at the tip of a portion at which the electrode edge was projected, and this piece-like 
projected part is made into the meltable alloy one end welding part. 

[Claim 5] The thin temperature fuse according to claim 3 with which welding of meltable alloy 
one end is performed by the piece-like projected part taken at the tabular insulation spacer end 
face. 

[Claim 6] Claim 1, 3, or the thin temperature fuse given in five with which a crevice or notch 
**** is prepared in the tabular insulation spacer end face to which the piece of a meltable alloy 
is allotted. 

[Claim 7] Claim 1 -6 for which the tip part of the band-like conductor is used as an electrode -- 
the thin temperature fuse of any or a description. 

[Claim 8] an electrode is laminated by both sides of a tabular insulation spacer, and a hole can 
open in this layered product - a hole - the thin temperature fuse characterized by allotting the 
piece of a meltable alloy aslant to an inner circumference end face, and welding each end of 
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this piece of a meltable alloy to the hole inner circumference edge of each electrode. 
[Claim 9] the Claims 1-8 which have the heating element which makes the piece of a meltable 
alloy blow out by energization generation of heat -- the thin temperature fuse of any or a 
description. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thin temperature fuse. 
[0002] 

[Description of the Prior Art] In the rechargeable battery used for the power supply of the 
portable type electric device, especially a rechargeable lithium-ion battery, since built-in energy 
is large, there is a danger of carrying out unusual generation of heat at the time of a short 
circuit etc., and exploding. When this danger is prevented to **** with a current fuse, since the 
current at the time of the abnormality is comparatively low, it has that quick current interception 
is [ much ] difficult, and it may use a temperature fuse for it. It ** and thin shape-ization of the 
temperature fuse is demanded with the miniaturization of a portable electric device, and the 
miniaturization of a rechargeable battery. 

[0003] Conventionally, as a thin current fuse, as shown in (b) of drawing 15 , hole 5' is opened 
in tabular insulation spacer 1'. As both sides of tabular insulation spacer 1' are contacted 
through a hole in fuse element 3' and it is shown in (b) of what fixed electrode 2' and 2' to 
tabular insulation spacer both sides by adhesives 6' (JP,H6-333493,A), and drawing 15 Fuse 
element 3' is aslant allotted to the central space of annular insulation spacer 1'. While fixing 
electrode 2' and 2' to both sides of the spacer 1' with adhesives, what carried out the through 
drawer of the hole of each electrode 2' and 2', and welded each end of fuse element 
3' (JP,S50-60530,U) is well-known. 
[0004] 

[Problem to be solved by the invention] [ the blowout mechanism of the fuse element of a 
temperature fuse ] Melting of the fuse element (piece of a meltable alloy) is carried out by 
unusual generation of heat of apparatus. Conglobulation division of the melting alloy is carried 
out by melting activation of flux, and wettability promotion operation, it is in the melting division 
alloy being solidified according to the shape of a surface of a sphere by the temperature fall of 
the apparatus by current interception, and, unlike a current fuse, melting scattering of the **-** 
element is not carried out. If the temperature fuse of the same composition is formally 
assumed to be the thin current fuse shown in **** at (b) and (b) of drawing 15 Since a division 
melting alloy will be hemispherical to the inside of electrode 2' and will be solidified as shown 
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in drawing 16 , if insulating spacer V is made not much thin, insulating gap c' will become small 
and positive energization interception will become difficult. With the composition which is (b) of 
drawing 15 , when the worst, a gap becomes zero and it becomes impossible to current 
intercept it. Therefore, it is necessary to make an insulating spacer quite thick, and 
disadvantageous for thin-shape-izing of a temperature fuse. 

[0005] Moreover, with the composition shown in (b) of drawing 15 , it depends for the electric 
contact with fuse element 3' and electrode 2' on mere physical contact, and there is a danger 
that generation of heat will always by the contact resistance become high temperature. 
Furthermore, manufacture is not easy, even if it is welding to the hole of an electrode through a 
fuse element end with the composition shown in (b) of drawing 15 and the junction part is 
electrically stable. 

[0006] the manufacture which the purpose of this invention has a thin shape, and can 
guarantee positive energization interception ~ it is in offering an easy temperature fuse. 
[0007] 

[Means for solving problem] As for the thin temperature fuse concerning this invention, an 
electrode is laminated by both sides of a tabular insulation spacer. It is the composition 
characterized by allotting the piece of a meltable alloy aslant to the end face of said ****-**, and 
welding each end of the piece of a meltable alloy to the edge of each electrode. [ the full length 
or the welding portion of each electrode edge neighborhood to which each end of the piece of 
a meltable alloy is welded is projected rather than the end face of the tabular insulation spacer, 
or ] The edge of each electrode with which each end of the piece of a meltable alloy was 
welded may be cut except for the piece welding part of a meltable alloy. Moreover, it is 
prepared at the tip of a portion at which the electrode edge was projected by the piece-like 
projected part, and [ this piece-like projected part is made into the meltable alloy one end 
welding part, or ] Welding of meltable alloy one end may be performed by the piece-like 
projected part taken at the tabular insulation spacer end face, or a crevice or notch **** may be 
prepared in the tabular insulation spacer end face to which the piece of a meltable alloy is 
allotted. 

[0008] an electrode is laminated by both sides of a tabular insulation spacer, and a hole can 
open other thin temperature fuses concerning this invention in this layered product - a hole - 
it is the composition characterized by allotting the piece of a meltable alloy aslant to an inner 
circumference end face, and welding each end of this piece of a meltable alloy to the hole 
inner circumference edge of each electrode. 
[0009] 

[Mode for carrying out the invention] The form of operation of this invention is explained 
hereafter, referring to Drawings. Drawing 1 is Drawings in which the important section of the 
example concerning this invention is shown. In drawing 1 , 1 is a tabular insulation spacer. 2 
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and 2 are the electrodes laminated to both sides of the tabular insulation spacer 1 , and are 
used as the electrode with the lead part in the example of illustration using the tip part of a 
band-like conductor. 3 is the piece of a meltable alloy (fuse element) aslant arranged in the 
end side of the tabular insulation spacer 2, and has welded each end of the piece of a meltable 
alloy to the edge of each electrode (as for this welding, the substance top electrode side 
belongs to the solid phase-liquid phase junction to which melting only of the piece of a 
meltable alloy is carried out, without carrying out melting). Flux is applied so that this meltable 
alloy may be surrounded, but illustration of this flux is omitted. 

[0010] Melting of the piece of a meltable alloy is carried out by unusual generation of heat of 
the apparatus which it is going to protect, the operation system of this temperature fuse gets 
wet with a melting activation operation of flux, and this melting alloy [ with a promotion 
operation ] It conglobulates, while being pulled and divided towards the electrode portion of a 
meltable alloy one end welding part, and a division interval is expanded by advance of 
conglobulation, energization is intercepted, and it is in the melting division spherical 
combination money being solidified by the temperature fall of the apparatus by energization 
interception. In this case, as it is not restricted to the field inside the inside line of an electrode 
like [ in the case of the conventional example which conglobulation of (1) above shows to 
drawing 16 ] and is shown in (b) of drawing 1 Since it spreads also on the outside beyond this 
inside line a-a (this spread space is secured to the space concerned by melting of Flach made 
to **** beforehand), the swelling cost b to an inner side [ line / inside ] can be made so small. 
Moreover, since the piece of (2) meltable alloy is arranged aslant, and the center of the 
conglobulation solidification of an up-and-down melting division alloy is between the upper and 
lower sides and is shifted by the transverse direction, the insulation after division is guaranteed 
in the distance c between the tip of the inner side swelling of one conglobulation solidification 
alloy, and the electrode edge of another side. This distance c can be lengthened at **** 
compared with distance c' in the conventional example shown in drawing 16 for (1). Therefore, 
in the temperature fuse concerning this invention shown in (**) of drawing 1 , by the above (1) 
and (2), even if it makes thickness of the tabular insulation spacer 1 thin, the insulation after 
division of the piece 3 of a meltable alloy can fully be guaranteed, the tabular insulation spacer 
1 can be made thin, and thin shape-ization of a temperature fuse can be attained. 
[0011] Although a pair of band-like conductors are made to have countered in the length 
direction in the above-mentioned example As shown in drawing 2 , a pair of band-like 
conductors 20 and 20 are allotted in parallel up and down. The tabular insulation spacer 1 may 
be laminated between the tip parts of these band-like conductor, the piece 3 of a meltable alloy 
may be allotted to the end side of the tabular insulation spacer 1 in the direction of slant, each 
meltable alloy one end may be welded to the edge of each electrode 2, and flux may be 
applied to the piece of a meltable alloy (illustration of flux is omitted in drawing 2 ). Moreover, 
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the tip part of a pair of band-like conductors may be made to cross, a tabular insulation spacer 
may be laminated among these tip parts, the piece of a meltable alloy may be allotted to the 
end side of a tabular insulation spacer in the direction of slant, each meltable alloy one end 
may be welded to the edge of each electrode, and flux may be applied to the piece of a 
meltable alloy. 

[0012] Drawing 3 showed the important section of another example of this invention, made the 
electrode edge neighborhood 21 where meltable alloy one end is welded, and 21 project rather 
than the end face 1 1 of the tabular insulation spacer 1 , and has eliminated the contact to the 
tabular insulation spacer end face 1 1 of the piece 3 of a meltable alloy. Although the two- 
electrodes edge neighborhood 21 and 21 are made to project, you may make only one 
electrode edge neighborhood 21 project in this example. 

[0013] In the example shown in drawing 4 , only the electrode edge 210,210 to which meltable 
alloy one end is welded was made to project rather than the end face 1 1 of the tabular 
insulation spacer 1 , and the contact to the tabular insulation spacer end face 1 1 of the piece 3 
of a meltable alloy is eliminated. Although the two-electrodes edge 210,210 is made to project, 
you may make only one electrode edge 210 project in this example. 

[0014] Since it is changed into mind in the example shown in drawing 3 and drawing 4 from the 
surface of a tabular insulation spacer end face in case the field during division of the piece of a 
meltable alloy when melting division of the piece 3 of a meltable alloy is carried out is the 
example of (b) of said drawing 1 and the division insulation intensity of the piece of a meltable 
alloy is increased Thin-shape-izing of the tabular insulation spacer 1 , therefore thin shape- 
ization of much more temperature fuse can be attained. 

[0015] To the example shown in drawing 3 and drawing 4 , the example shown in drawing 5 
and drawing 6 forms the piece-like projected part 21 1 for piece welding of a meltable alloy, 
welds meltable alloy one end to this piece-like projected part, makes the base surface product 
of a welding part large, and is attaining easy-ization of welding. 

[0016] **-** sectional view] of (b) of drawing 7 and (b) of (b) [ drawing 7 shows the important 
section of another example of this invention. As opposed to the example of drawing 1 It is the 
composition to which division insulation intensity when melting division of the piece 3 of a 
meltable alloy is carried out is made to increase and to obtain by cutting each electrode 2 and 
the edge neighborhood of 2 which weld each end of the piece 3 of a meltable alloy except for 
the piece welding part of a meltable alloy, and lengthening the shortest distance h between the 
welding part w of one electrode, and the electrode 2e of another side. Therefore, thin shape- 
ization of much more temperature fuse can be attained by thin shape-ization of much more 
tabular insulation spacer. To the example shown in (**) and (**) of drawing 7 as shown to (Ha) 
of drawing 7 Notch Lycium chinense can do only the edge neighborhood of one electrode 2e, 
in this case, in contact with the end face of the tabular insulation spacer 1, the piece-like 
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projected part 21 1 can be formed in the edge of electrode 2e' of another side, and this 
projected part 211 can also be made it with the welding part of the piece 3 of a meltable alloy. 
[0017] Drawing 8 shows the important section of another example of this invention, performs 
welding of meltable alloy one end to the example of drawing 7 by the piece-like projected part 
21 1 taken to the tabular insulation spacer end face, makes the base surface product of a 
welding part large, and is attaining easy-ization of welding. 

[0018] the above - also in which example, although flux is applied to the piece of a meltable 
alloy, illustration of the flux is omitted. 

[0019] In the example [examples, such as (b) of drawing 1 , drawing 2 , and drawing 7 ,] which 
contacts the piece of a meltable alloy to the above-mentioned tabular insulation spacer end 
face Notch **** 13 as shown in (b) of the crevice 12 as shown in the tabular insulation spacer 
end face at (b) of drawing 9 , or drawing 9 can be formed, creepage distance between 
divisions of the piece of a meltable alloy when melting division of the piece of a meltable alloy 
is carried out can be lengthened, and the insulating intensity can also be made high. According 
to this composition, much more thin-shape-izing of a tabular insulation spacer, therefore thin 
shape-ization of much more temperature fuse can be attained. 

[0020] In the temperature fuse concerning this invention, the piece of a meltable alloy is 
protected mechanically, and in order to insulate electrically to other electric conduction contact 
surfaces, protection covering is usually given. For example, as shown in (b) of drawing 10 , 
[ carry out the mold of the piece of a flux application meltable alloy by hardenability resin 41 , 
such as an epoxy resin, or ] It can close by hardenability resin 42, such as an epoxy resin, or a 
heat contraction tube can be covered [ **** / sticking one side pressure sensitive adhesive 
tape ] so that an up-and-down electrode and the up-and-down circumference may be 
surrounded, as shown in (b) of draw ing 10 . 

[0021] Also in which above-mentioned example, although the tip part of a band-like conductor 
is used for an electrode and the electrode with a lead is used, it is also possible to use the 
electrode 2 without a lead part and 2, as shown in drawing 1 1 . 

[0022] Drawing 12 shows the important section of other thin temperature fuses concerning this 
invention, and laminates an electrode 2 and 2 to both sides of the tabular insulation spacer 1. 
opening a hole 5 in this layered product - a hole - allotting the piece 3 of a meltable alloy 
aslant to an inner circumference end face - each end of this piece 3 of a meltable alloy - each 
electrode 2 and the hole of 2 - although it has welded to the inner circumference edge and is 
not illustrated - a hole - it can be filled up with flux inside and this flux restoration hole can be 
closed by attachment of a resin film. 

[0023] the above - also in which example, although it is considered as the one number of the 
piece of a meltable alloy, since current capacity is increased, as shown in drawing 13 , two 
pieces 3 of a meltable alloy and 3 can also be used, for example. 
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[0024] In order to manufacture the thin temperature fuse concerning this invention As shown in 
drawing 14 , superficially, separate the distance of the piece length of a meltable alloy, arrange 
two electrodes 2 and 2, weld the piece 3 of a meltable alloy between this plane arrangement 
electrode 2 and 2, and subsequently An electrode 2 and 2 can be piled up up and down on 
both sides of the tabular insulation spacer 1 , between each electrode and a tabular insulation 
spacer can be adhered by adhesives, weld, etc., flux can be further applied to the piece of a 
meltable alloy, and protection covering can be given. 

[0025] In this invention, [ the above-mentioned tabular insulation spacer ] A plastic film 100 
micrometers - about 500 micrometers thick For example, polyethylene terephthalate, 
polyamide, polyimide, Poly butylene terephthalate, polyphenylene oxide, polyethylene sulfide, 
Engineering plastics, such as poly SARUHON, the Horia ****-**, Polycarbonate, poly 
phenylene sulphide, polyoxy BENZOIRU, Engineering plastics and polyvinyl chloride, such as 
poly ether ether RETON and poly ether IMIDO, Polyvinyl acetate, poly methyl methacrylate, a 
polyvinylidene chloride, The films (EVA, AS resin, ABS resin, eye ******-, AAS resin, ACS 
resin, etc.) or ceramic sheet of poly tetrafluoro ethylene, an ethylene poly tetrafluoro ethylene 
copolymer, and an ethylene-vinyl acetate copolymer can be used. 
[0026] The thing which twist the metal which could use nickel 50 micrometers - about 300 
micrometers thick, copper, and stainless steel foil for the above-mentioned electrode, and was 
excellent in weldability with the piece of a meltable alloy to plating or a clad and to decode is 
desirable. When a tabular insulation spacer is Ceramics Sub-Division, adhesives, meta-RAIZU 
soldering, etc. can perform adherence between this electrode and the above-mentioned 
tabular insulation spacer, and when a tabular insulation spacer is a plastic, adhesives, welding, 
etc. can perform it. 

[0027] The alloy 80 degrees C - 120 degrees C, and whose liquid phase line temperature solid 
phase line temperature is 80 degrees C - 120 degrees C at the above-mentioned piece of a 
meltable alloy, For example, the alloy of 30 to 75 weight % of ln(s), 5 to 50 weight % of Sn(s), 
and 0.5 to 25 weight % of Cd(s), Furthermore, the alloy which added one sort in Au, Ag, Cu, 
aluminum, and Bi, or two sorts or more a total of 0.1 to 5weight % to this alloy composition, 
The alloy of the alloy of 48 to 53 weight % of Bi(s), 28 to 33 weight % of Pb(s), and 1 3 to 1 9 
weight % of Sn(s), 0.5 to 4 weight % of ln(s), 50 to 54 weight % of Bi(s), 30 to 34 weight % of 
Pb(s), and 14 to 18 weight % of Sn(s) etc. can be used. The cross-sectional size is made into 
a 500 micrometers phi-50 micrometerphi grade, and, in the case of a wire, the flat line of this 
and this cross-section area can also be used for it. In thin temperature HIYUZU concerning this 
invention A heating element, for example, membrane resistance, can be prepared near the 
piece of a meltable alloy, energization generation of heat of this heating element can be 
carried out at the time of the abnormalities of apparatus, and the piece of a meltable alloy can 
also be made to blow out. Solid phase line temperature the above-mentioned meltable alloy 
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and besides it In this case, 220 degrees C - 240 degrees C, 95 to 96 weight % of alloys whose 
liquid phase line temperature is 220 degrees C - 240 degrees C, for example, Sn, The alloy of 
the alloy of 5 to 4 weight % of Ag(s), 95 to 97 weight % of Sn(s), and 5 to 3 weight % of Sb(s), 
Moreover, the alloy 280 degrees C - 310 degrees C, and whose liquid phase line temperature 
solid phase line temperature is 280 degrees C - 310 degrees C, For example, the alloy of the 
alloy of 92.5 to 97.5 weight % of Pb(s), 2.5 to 1 .5 weight % of Ag(s), and 5 to 1 weight % of Sn 
(s), 90 to 93 weight % of Pb(s), 5 to 4.7 weight % of ln(s), and 5 to 2.3 weight % of Ag(s) etc. 
can be used. 

[0028] What added the chloride salt of JIECHIRU amine, the hydrobromic acid salt of 
JIECHIRU amine, etc. in natural rosin, denaturation rosin (**** rosin, disproportionate rosin, 
polymerization rosin, etc.), and these refining rosin can be used for the above-mentioned flux. 
[0029] 

[Effect of the Invention] [ the thin temperature fuse concerning Claim 1 of this invention, or 8 ] 
The electrode edge is made into a welding point for the piece of a meltable alloy inter- 
electrode [ which was laminated on both sides of the tabular insulation spacer ]. And are 
between the upper and lower sides, can shift the point welding [ both ] horizontally, have 
welded, and a division melting alloy when melting division of the piece of a meltable alloy is 
carried out conglobulates over the outside and inner side of an electrode. Compared with the 
case (in the case of drawing 16 ) where it is restrained by only the conglobulation to an inner 
side, projection to the electrode inner side of division spherical combination money can be 
made so small. And since the insulation distance after dividing for a gap in the transverse 
direction of said both welding parts is given between the projection tip inside [ electrode ] the 
division spherical combination money of one electrode edge, and the electrode edge of 
another side, insulating intensity during division of the piece of a meltable alloy can be made 
higher than the conventional example ( drawing 15 ). Moreover, with the thin temperature fuse 
concerning Claim 2 of this invention, or 4, since the welding electrode part is made to project 
from the side of a tabular insulation spacer, insulating intensity during division of the piece of a 
meltable alloy can be made higher than the conventional example. Moreover, with the thin 
temperature fuse concerning Claim 3 of this invention, or 5, since the shortest distance which 
cuts an electrode and results in the electrode of the meltable alloy welding part of the electrode 
of 1 and another side is lengthened, insulating intensity during division of the piece of a 
meltable alloy can be made higher than the conventional example. Therefore, with the 
temperature fuse concerning this invention, whether it narrows some up-and-down intervals of 
a welding part or makes some tabular insulation spacers thin, division insulation intensity may 
be made to fully hold and thin shape-ization of a temperature fuse can be attained by thinning 
of a tabular insulation spacer. 
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[Brief Description of the Drawings] 

[ Drawing 1] (b) of the Drawings which (b) of drawing 1 shows the important section of one 
example of this invention, and drawing 1 is the Drawings for explaining the operation state of 
the example. 

[ Drawing 2] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[Drawing 3] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 4] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 5] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 6] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 7] (**) of the Drawings to which (**) of drawing 7 indicates the important section of 
another example to be the above of this invention, and ^wing_7 are a **-** sectional view in 
(**) of drawin g 7 , and Drawings to which (Ha) of dra wing 7 indicates the important section of 
still more nearly another example to be the above. 

[Drawing 8] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[Drawing 9] They are the Drawings in which the example from which the tabular insulation 
spacer used in this invention differs is shown. 

[Drawing 10] They are the Drawings in which the protection covering structure where the 
temperature fuses concerning this invention differ is shown. 

[Drawing 11] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 12 ] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 13 ] They are the Drawings to which the important section of another example is 
indicated to be the above of this invention. 

[ Drawing 14 ] They are the Drawings which manufacture the temperature fuse concerning this 
invention and in which law is shown on the other hand. 

[ Drawing 15] They are the Drawings in which the conventional example from which a thin 
current fuse differs is shown. 

[ Drawing 16] They are the Drawings in which the operation state of the formal temperature 
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fuse of the same composition as said thin current fuse is shown. 
[Explanations of letters or numerals] 

1 Electrode 

2 Tabular Insulation Spacer 

3 Piece of Meltable Alloy 

21 Electrode Edge Neighborhood 
210 Electrode Edge Pushing-Out Part 

r\A A ****** 



[Drawing J] 

2 




[Drawing 4] 
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[Drawing 7] 
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